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Abstract

Background: Growth and development reflect the child’s health condition. Currently, child care is supported in daycare 
centers. In this context, this article aimed to identify the differences in growth and psychomotor development in children 
according to their attendance at daycare centers. Methods: We conducted an analytical cross-sectional study in children 
aged 25 to 48 months. Two groups were identified: 68 children attended daycare, and 68 children did not attend daycare. 
Growth was assessed with weight-for-height curves, and psychomotor development was evaluated with the child develop-
mental assessment instrument (psychosocial, language, psychomotor, and cognitive area). The X2 test was used for statistical 
analysis. Results: The percentage of daycare children with ideal weight was higher than those not attending in daycare 
(p = 0.035). Psychomotor development was significantly higher in daycare children: in the psychosocial (p = 0.000), langua-
ge (p = 0.000), motor (p = 0.000), and cognitive development (p = 0.000) areas. Conclusions: The psychomotor development 
of children attending daycare centers is superior to that of children not in daycare centers.
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Comparación del crecimiento y desarrollo psicomotor en guarderías atendidas por 
profesionales

Resumen

Introducción: La salud del niño se puede evaluar a partir de su crecimiento y desarrollo. En la sociedad actual, el cuidado 
de los hijos se comparte con las guarderías infantiles. En este contexto, el objetivo del artículo fue identificar las diferencias 
de crecimiento y desarrollo psicomotor en niños de acuerdo con su asistencia a las guarderías. Métodos: Se llevó a cabo 
un estudio transversal analítico en niños de 25 a 48 meses de edad. Se identificaron dos grupos: 68 niños atendidos en 
guarderías y 68 niños no atendidos en guarderías. El crecimiento se evaluó con las curvas de peso para la talla y el desa-
rrollo psicomotor, con el instrumento de evaluación del desarrollo del niño (área psicosocial, lenguaje, psicomotriz, y cogni-
tiva). Se utilizó la prueba de X2 para el análisis estadístico. Resultados: El porcentaje de niños de guardería con peso ideal 
es superior al de los no atendidos en guardería (p = 0.035). El desarrollo psicomotor es significativamente mayor en los 
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Introduction

In traditional families, the mother and father are 
responsible for the care of the children. However, in 
practice, specific roles have been assigned: the father 
is identified with the role of provider, and the mother is 
responsible for the daily care of children. In today’s 
society, these roles have been reassigned. As women 
have been incorporated into the workforce, the initial 
role of caregiver has lost its validity. However, it does 
not mean that the child’s need for care has disap-
peared. Therefore, the social response resulted in the 
creation of centers responsible for the care and atten-
tion of the children of working mothers. Subsequently, 
this condition was modified by law to include any chil-
dren, regardless of the mother’s occupation, and 
recently was extended to include the children of work-
ing fathers1-4. In addition to being a physical place, this 
initiative aims to represent a space that fosters psycho-
motor development and growth of the child5-8.

Today, depending on the institution to which they 
belong, these centers are identified as childcare, child 
development assistance, or daycare centers staffed by 
health and education professionals. The child stays in 
these centers 8-10 hours a day9.

As a program derived from a health policy, daycare 
centers require periodic evaluation to generate feed-
back to determine the program’s validity and propose 
supportive or corrective measures. Within daycare cen-
ters, health professionals have designed and coordi-
nated activities oriented to the growth and psychomotor 
development of the child without becoming an early 
stimulation program.

Psychomotor development is understood as the acqui-
sition or improvement of biological, psychological, or social 
functions that reflect cognitive, behavioral, or socialization 
processes and determine the degree of development as 
a reflection of the child’s health status10-13.

Several instruments are used to assess the psycho-
motor development of the child. Some institutions have 
constructed instruments taking others as a reference 
and respecting the psychomotor development evalua-
tion expected for the age. These instruments are 
applied at the national level in all daycare centers 
belonging to the same system2,14-17.

In addition to psychomotor development, growth is 
another indicator of a child’s health conditions. Child 
growth is a biological process that corresponds to the 
increase in body weight or volume18. The instruments 
for assessing growth are diverse, including height-for-
age, weight-for-age, and weight-for-height. In this 
regard, the World Health Organization has proposed 
weight-for-height curves, a method institutionally 
adopted as a standard for assessing the nutritional 
status of children19.

In this context, daycare centers follow a specific pro-
gram implemented by professionals in education, nutri-
tion, and child health derived from a health policy that 
can be evaluated. The literature is abundant regarding 
the effectiveness of these programs on children’s 
growth and development. However, ongoing evaluation 
of public policies is mandatory. In addition, these pub-
lications reinforce the proposal to extend the daycare 
program in specific centers to all infants20,21. Therefore, 
the study aimed to identify differences in growth and 
psychomotor development between children attending 
daycare centers and those receiving home care.

Methods

From September to October 2019, we conducted a 
cross-sectional analytical study with children aged 25 
to 48 months belonging to families of factory workers, 
merchants, and office workers affiliated22 to a Social 
Security Institution in the City of Querétaro, Mexico.

According to daycare attendance, two groups of chil-
dren were identified:
–	 The daycare group included children who received 

care in centers designed to promote adequate growth 
and psychomotor development of the child and at-
tended by professional staff with specific training (ed-
ucators, nurses, and nutritionists). The evaluation of 
psychomotor development and growth upon leaving 
the daycare center (mean age 38.29  months) was 
carried out in children who remained in the center for 
32.11 months.

–	 The non-daycare group included children who did not 
attend daycare and were cared for at home by their 

niños de guardería: en el área psicosocial (p = 0.000), en lenguaje (p = 0.000), en el área motriz (p = 0.000) y en desarro-
llo cognitivo (p = 0.000). Conclusiones: El desarrollo psicomotor de los niños atendidos en guardería es superior al de los 
niños no atendidos en guardería.

Palabras clave: Crecimiento. Desarrollo psicomotor. Preescolar. Cuidado del niño. Centros de día.
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parents or relatives. This group was evaluated at 
39.16 months of age.
Both groups were located in the same geographical 

area and belonged to the same socioeconomic level.
The professionals responsible for the care of children 

in the group of daycare centers included those with 
training oriented to education (educators), health 
(nurses), and nutrition (nutritionists). The program 
applied in daycare centers included pedagogy (devel-
opmental stimulation for habit formation, integration, 
and community life), health promotion (medical evalu-
ation, early detection of pathologies, vaccination, and 
growth monitoring), and nutrition (healthy, varied, and 
sufficient diet administered at defined times)15,16.

The daycare group included children attending a cen-
ter for at least one year, and information on their growth 
and psychomotor development was available. For the 
non-daycare group, we considered children identified 
in the waiting room of the medical unit who attended 
as companions, whose mothers were willing to provide 
information and allow the evaluation of the child. For 
both groups, children whose medical history indicated 
any congenital pathology, food allergy, or underlying 
pathology that could interfere with growth and psycho-
motor development were excluded.

The sample size (68 per group) was calculated using 
the mean formula for two populations, with a confidence 
level of 95% (Zα = 1.64) and a test power of 80% (Zβ = 
0.84), assuming that adequate or normal cognitive devel-
opment in the daycare group was 62.7% (p1 = 0.627) 
and adequate or normal cognitive development in the 
non-daycare group was 41.8 % (p2 = 0.418). To estimate 
the percentages, we used as a reference what has been 
published in the literature23. This value was modified 
based on empirical evidence from daycare center per-
sonnel and researchers. The sample size was calculated 
for the four areas (psychosocial, language, cognitive, 
and motor), and we adopted the largest size resulting 
from the estimation of cognitive development.

The sampling technique was performed non-ran-
domly by consecutive cases. In the daycare group, the 
sampling frame used was the list of children registered 
in the daycare information and administration system. 
In the non-care group, sampling was performed on 
children accompanying their parents who came to 
request a health service at the medical unit.

Data on the age and sex of the children were included. 
Regarding nutritional status, we used the World Health 
Organization charts for girls and boys, which include 
weigh-for-length in children < 2 years of age and weight-
for-height from 2 to 5 years of age (severe wasting, < 3 

standard deviations (SD); wasting, < 2 SD; normal, < 1 SD; 
ideal, mean value; normal with a possible risk of over-
weight, > 1 SD; overweight, > 2 SD; obesity, > 3 SD)24.

Psychomotor development was measured with the 
Child Development Evaluation instrument proposed and 
validated by the Head of Daycare Centers of the 
Institution. For the evaluation, the children were divided 
into four age groups: 25 to 30 months, 31 to 36 months, 
37 to 42  months, and 43 to 48  months. Psychosocial, 
language, psychomotor, and cognitive development 
were evaluated in each group. The expected develop-
ment for each age group was used as a reference, and 
it was verified whether they complied with it. The instru-
ment had three possible responses: yes (with a score of 
1), sometimes (with a score of 0.5), and no (with a score 
of 0). For each area and age group, the number of items 
evaluated ranged from 4 to 11. According to each one 
of the age groups, the number of items was as follows: 
psychosocial area, 6, 8, 8, and 8 items, respectively; 
language area, 8, 8, 8, and 6 items, respectively; motor 
area, 8, 11, 8, and 8 items, respectively; and cognitive 
area, 4, 4, 10, and 11 items, respectively. The score 
obtained in each area was added up and multiplied by 
100 and then divided by the number of items in the 
respective area. The result obtained on a scale from 0 
to 100 was considered normal when the score was ≥ 
7515. In this regard, the results of children in non-daycare 
centers were similar to those reported in the literature.

The fieldwork was carried out by a third-year physi-
cian of the Family Medicine Specialty. Before data 
acquisition, the nursery staff (nurses and educators) 
trained the researcher to collect the information and 
standardize the procedures16.

To collect the information on the daycare children, the 
responsible researcher went to the daycare center, 
accessed the Daycare Information and Administration 
System, identified and reviewed the file of each of the 
children. From this, children were individually evaluated, 
and the database was constructed. To collect informa-
tion on non-daycare center children, the researcher 
went to the medical unit located in the same geographic 
area as the daycare center. Once in the waiting room, 
children who attended as companions of the parents 
were identified, and the parents’ authorization was 
requested to carry out the evaluation and answer the 
questionnaire. Parents who agreed to participate were 
invited to come to the office designated for the research, 
where the researcher applied the Child Development 
Evaluation instrument. In addition, the weight and mea-
surements of each child were recorded using the same 
scale (Royal) and the same stadiometer (BAME).
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Statistical analysis included means, standard devia-
tion, percentages, t-test for two independent popula-
tions, z-test for two independent populations, and X2 test.

The protocol was registered with the Institution’s 
Research Committee and Bioethics Committee, and 
informed consent was obtained from the mother or 
father of the children. When alterations in growth and 
development were identified, children were referred to 
the Institution’s Family Physician to initiate the study 
and treatment protocol.

Results

The study included 68 children in the daycare group 
and 68 children in the non-daycare group. The mean 
age of the daycare children was 38.29 ± 4.93 months, 
and that of the non-daycare children, 39.16 ± 
5.73  months (t = 0.94, p = 0.34). In the daycare 
group 50% were female, and in the non-daycare group, 
51.1% (z = 0.02, p = 0.86).

All children who attended the daycare center pre-
sented normal development in the psychosocial area. 
In contrast, 77.9% of the children who did not attend a 
center presented adequate or normal development in 
the same area (p = 0.000) (Table 1).

Of the children who did not attend a daycare center, 
79.4% showed normal language development, while 
this area was shown in 100% of children who attended 
daycare centers (p = 0.000) (Table  1). Concerning 
motor development, 100% of the children who attended 
daycare presented adequate or normal motor develop-
ment, but only 75.0% in children who did not attend 
daycare (p = 0.000) (Table 1). All children who attended 
daycare centers presented adequate or normal cogni-
tive development, and in the group that did not attend 
daycare centers, the percentage was 69.1% (p = 0.000) 
(Table 1).

Differences between groups were observed in all four 
areas when the developmental assessment was per-
formed on a discrete scale. For example, on the cog-
nitive development scale, daycare children scored 
95.25 ± 5.37, and children who did not attend daycare 
scored 78.95 ± 22.52 (difference of 16.30 points, 
t = 5.80, p = 0.00). The information for the other areas 
is shown in Table 2.

According to the weight-for-length and weight-for-
height anthropometric indexes proposed by the World 
Health Organization, we identified that 89.7% of the 
children in the daycare group presented ideal growth, 
while the percentage was 69.1% in the non-daycare 
group (X2 = 10.34, p = 0.035) (Table 3).

Discussion

As an organized group, society responds to the pop-
ulation’s needs by implementing effective public poli-
cies or policies that require adjustments for their proper 
functioning. One of these is the response to children’s 
care and development needs when parents join the 
workforce. In this case, daycare centers or kindergar-
tens can be evaluated as health services. In this con-
text, the present study evaluated the growth and 
development of children attending these centers.

There are reports in the literature related to the psy-
chomotor development of children attending daycare 
centers. However, when the effectiveness of public pol-
icies is questioned, science has the academic obligation 
to issue positions from an objective point of view, based 
on a rigorous analysis using the scientific method. 
Childcare centers have incorrectly adopted the term 
daycare centers. Therefore, it must be recognized that 
continuing to use this term stigmatizes the activity per-
formed in these places and the health care workers, the 
children, and society itself. The concept of daycare has 
been surpassed in practice. Consequently, institutions 
must understand the notion to be named according to 
their functions and the great responsibility they bear.

Table 1. Comparison of psychosocial, language, motor, 
and cognitive development of children according to 
daycare attendance

Development Percentage χ2 p‑values

Daycare
(n = 68)

Non‑daycare
(n = 68)

Psychosocial 
development

Adequate or 
normal
Abnormal

100.0

0.0

77.9

21.1

16.86 0.000

Language 
development

Adequate or 
normal
Abnormal

100.0

0.0

79.4

20.6

15.60 0.000

Motor 
development

Adequate or 
normal
Abnormal

100.0

0.0

75.0

25.0

19.42 0.000

Cognitive 
development

Adequate or 
normal
Abnormal

100.0

0.0

69.1

30.9

24.83 0.000
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assessing the non-daycare group. This scenario can be 
considered a strength of the study. The Child 
Development Evaluation instrument was created when 
the daycare system was implemented in the institution 
and is still valid for the entire system at the national 
level; however, it should be recognized as a limitation 
of the study. When comparing the results presented in 
the non-daycare group with those reported in the liter-
ature, the values are very similar: in the non-daycare 
group, the prevalence of inadequate development fluc-
tuates between 25% and 30%. In this regard, the clinical 
practice guideline on specific psychomotor development 
disorders identifies a prevalence of 11% and 16% and 
suggests that the prevalence in Mexico is unknown. 
However, other reports identify a prevalence between 
11% and 35%, depending on the area evaluated25-27.

Admittedly, the research was conducted in two groups 
with a specific socioeconomic stratum, limiting the 
results’ generalizability; in this case, extrapolation of the 
results can be made to the socioeconomic stratum ana-
lyzed. This scenario, which initially could be considered 
a limitation, allows us to measure the impact of the 
actions generated by the daycare center since it con-
trols for factors that can be indirectly confounding when 
comparing members of different socioeconomic strata, 
including the difference in feeding patterns at home. It 
could be assumed that growth and development will 
behave differently in other socioeconomic strata, mainly 
due to the characteristics of the risk factors inherent in 
the environment. It is likely that the difference between 
daycare and non-daycare children is more pronounced 
in the low socioeconomic status and is more similar in 
the high socioeconomic status, but this is only a hypoth-
esis that corresponds to another research project.

Our findings identified differences in psychomotor 
development in the four areas studied between the day-
care and non-daycare groups. The most significant dif-
ference was observed in cognitive development and the 
least significant difference in language development. 
Claiming that children’s development is better when 
they attend daycare centers has implications. Therefore, 
there must be a logical argument to support this claim. 
This observation can be possible because the programs 
implemented in the daycare centers, without being an 
early stimulation program, include continuous and sys-
tematized actions that favor the child’s development, a 
scenario described in the literature consistent with our 
findings6,28. To sustain this statement would mean that 
the child who does not attend daycare is at a disadvan-
tage, and consequently, there should be a public policy 
to address this problem. However, this is only a 

Table 2. Comparison of psychomotor development 
scores of children according to daycare attendance

Group Score t p‑ 
values

Mean SD Difference

Psychosocial 
development

Non‑daycare
(n = 68)
Daycare
(n = 68)

84.28

97.48

16.37

4.87

13.20 6.37 0.00

Language 
development

Non‑daycare
(n = 68)
Daycare
(n = 68)

80.60

91.60

20.24

6.25

10.99 4.28 0.00

Motor 
development

Non‑daycare
(n = 68)
Daycare
(n = 68)

81.19

96.05

17.56

4.54

14.85 6.79 0.00

Cognitive 
development

Non‑daycare
(n = 68)
Daycare
(n = 68)

78.95

95.25

22.52

5.37

16.30 5.80 0.00

SD, standard deviation.

Table 3. Comparison of children’s growth (weight for 
height) according to daycare attendance

Nutritional 
status

n (%) χ2 p‑values

Daycare
(n = 68)

Non‑daycare
(n = 68)

Normal 2 (2.9) 2 (2.9) 10.34 0.035

Ideal 61 (89.7) 47 (69.1)

Normal with 
risk of 
overweight

4 (5.9) 16 (23.5)

Overweight 1 (1.5) 2 (2.9)

Obese 0 (0.0) 1 (1.5)

World Health Organization charts for boys and girls include weigh‑for‑length in 
children under two years of age and weight‑for‑height from 2 to 5 years of age.
Normal (< 1 standard deviation), ideal (mean), normal with the possible risk of 
overweight (> 1 standard deviation), overweight (> 2 standard deviations), obese  
(> 3 standard deviations). 

To guarantee an objective evaluation and use the 
same criteria for comparison between groups (daycare 
and non-daycare), health personnel who assessed the 
daycare group trained the person responsible for 
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hypothesis since the research design does not allow us 
to be conclusive. Therefore, a causality study is neces-
sary to be able to conclude on this issue.

Despite finding a statistically significant difference in 
growth between the groups, it was not the same mag-
nitude as that identified in psychomotor development. 
A possible explanation would be to consider suscepti-
bility and constancy of stimulation for nutrient intake. 
When addressing the nutritional aspect, greater vulner-
ability is identified; in this aspect, the periodicity of ade-
quate nutrient intake and overstimulation by unnecessary 
nutrients play a determining role. It is a reality that chil-
dren who attend daycare centers, upon returning home, 
are exposed to the family’s eating habits, so the control 
of the diet implemented in the daycare center fails. 
However, differences in the growth of children between 
groups were present and statistically significant.

In conclusion, growth and psychomotor development 
in psychosocial, language, motor, and cognitive areas 
in children enrolled in a daycare program and cared for 
by healthcare, nutrition, and education professionals 
are different from the growth and psychomotor devel-
opment of children not enrolled in these programs.
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